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Leukoplakia is the most common keratotic
lesion of the oral mucous membrane and is
characterized microscopically by Varying de-
grees of hyperkeratosis. Parakeratosis may be
a feature of some lesions, and dysplasia or
dyskeratosis may be found in approximately
ten per cent of cases (1, 2). Chronic inflamma-
tory infiltration of the underlying corium is
usually present but may be minimal. It is now
understood that those cases of lcukoplakia with
dysplastic epithelial alterations represent pre-
malignant lesions, while those cases charac-
terized by simple hypcrkcratosis or parakera-
tosis merely represent a mucosal response to
local irritation, rather than a tissue transfor-
mation with malignant potential (3). The prc-
malignant Variety of oral leukoplakia can not
easily be distinguished clinically from the
simple hyperkcratotic Variety, and micro-
scopic study is mandatory in all cases of leu.ko-
plakia so that rational therapy may be car-
ried out.
With the application of Various histochemi-
cal technics to studies of skin and mucosa (4,
5), it was felt that this type of information
could help to clarify some of the interesting
features of oral leukoplakia and could possibly
differentiate between the different forms of
leukoplakia. Turcsky et al described histo-
chemical differences between hypcrkeratotic
and parakeratotic oral lesions (6). A well defined
transitional zone between the kcratohyaline
layer and stratum corneum, rich in sulfhy-
dryl groups, was demonstrated in hyperkera-
tosis but not in parakeratosis. In parakeratotic
lesions, the greatest concentration of sulfhydryl
was found in the stratum corneum. Parakera-
totic lesions also contained more glycogen in
the stratum spinosum.
Employing technies for the localization of
enzymes, Santis et ol studied experimental leu-
koplakic lesions in the hamster buceal pouch
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and found increased acid phosphatase and de-
creased esterase activity in the dysplastic leu-
koplakic lesions (7). This type of alteration
from normal was similar to that seen in car-
cinoma but was not as well defined.
Recent studies of oral mueosal lesions have
suggested that significant alterations of lactic
dehydrogenase and suceinic dehydrogenase ac-
tivity may occur in a variety of oral keratoses,
ranging from lichen planus to epidermoid car-
cinoma (5, 9). A study was undertaken to eval-
uate the distribution of lactic dehydrogenase
and succinic dehydrogenase in human oral leu-
koplakia.
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MATERIALS AND METHODS
Biopsy specimens from fifteen eases of leuko-
plakia were placed in the freezing compartment
of a cryostat within fifteen minutes after the tissue
was removed. Specimens were brought to the
laboratory in physiological saline. Fifteen speci-
mens of 'normal' oral mueosa were studied as con-
trols. The leukoplakic lesions involved palate,
buceal mueosa, floor of mouth and edentulous
alveolar ridge. Normal tissue was taken from
comparable sites. The tissues were sectioned in
the cryostat at 10 microns and prepared for the
demonstration of lactic dehydrogenase and sue-
cinie dehydrogenase activity. Lactic dehydrogenase
was demonstrated using the technic outlined by
Ogata and Mon (10). Substrate was sodium lac-
tate and Nitro Blue Tetrazolium with DPN. A
phosphate buffer was used to adjust the substrate
to a pH of 7.4. Sections were mounted in glycero-
gel. Succinic dehydrogenasc was demonstrated us-
ing the technic of Morrison and Kronheim (11).
Substrate was sodium succinate and Nitro Blue
Tetrazolium.
OB sEavA'rIoNs
A. Lactic Dehydrogenase
Normal oral mucosa.—In relatively normal
oral mucosa there was slight to moderate lactic
dehydrogenase activity within the cytoplasm
of the cells in the various zones. Major activity
appeared to be found in the stratum spi-
nosum. Where the stratum earneum was char-
acterized by slight hyperkeratosis, lactic de—
hydrogenase activity was absent. In slight
parakeratosis, there was a moderate reactivity
for lactic dehydrogenase in the stratum eor-
neum (Fig. 1). A thin line of reactivity was
apparent at the epithelial-conneetive tissue
junction. This was particularly prominent in
those eases where some chronic inflammatory
infiltration was present in the underlying eo-
rium (Fig. 1).
Leukoplokia.—The leukoplakie lesions were
characterized by varying degree of hyperkera-
tosis and accentuation of the stratum granu-
losum (Fig. 2). Dysplasia or focal atypia was
only found in one ease and was thus not con-
sidered in this study. All the leukoplakie le-
sions were characterized by a notable increase
in lactic dehydrogenase activity, when com-
pared to normal oral mueosa. Activity was
most pronounced in the area of the stratum
germinativum. The wide zone of keratin was
non-reactive (Figs. 3, 4). Enzyme activity ap-
peared primarily in the cytoplasm of cells and
in the intercellular spaces. Nuclei were rela-
tively non-reactive (Fig. 5), and eytoplasmie
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Fie. 1. Normal oral mucous membrane. This specimen represents a nonkeratinized area
and was taken from buceal mucosa. Moderate reactivity for lactic dehydrogenase is noted,
particularly in the cytoplasm of the stratum spinosum. Some increased reactivity is apparent
in the parakeratotie area of the stratum corneum and in the basement membrane zone. Sub-
strate sodium lactate and Nitro Blue Tetrazolium with DPN. Magnification X 200.
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FIG. 2. Leukoplakia of floor of the mouth. The stratified squamous epithelium is normally
thin and non-keratinized in this area. In leukoplakia there is a thick stratum corneum and
a prominent stratum granulosum. Hematoxylin-eosin stain. Magnification )< 196.
Fio. 3. Leukoplakia of floor of mouth prepared for the demonstration of lactic dehydro-
gcnase activity. The hyperkeratotic zone is free of enzyme activity, but the epithelium itself
presents notable activity, particularly in the stratum germinativum. Substrate sodium lac-
tate and Nitro Blue Tetrazolium with DPN. Magnification X 196.
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FIG. 4. Leukoplakia of palate. The hyperkeratosis is notable. The epithelium is strongly
reactive for lactic dehydrogenase particularly in the area of the stratum germinativum. Sub-
strate sodium lactate and Nitro Blue Tetrazolium with DPN. Magnification X 117.
FIG. 5. Higher power magnification of leukoplakic lesion demonstrating the intense lactic
dehydrogenase activity in the area of the stratum germinativum. Substrate sodium lactate
and Nitro Blue Tetrazolium with DPN. Magnification >< 143.
reactivity decreased as the cells underwent de-
generation in the stratum granulosum and stra-
tum corneum (Fig. 5).
B. Succinic Dehydrogeno..se
Normal oral mucosa.—Normal oral mucosa
is moderately reactive for succinic dehydro-
genase. Stratum corneum is non-reactive but
there is usually a narrow zone of reactivity in
the stratum spinosum directly beneath the
stratum corneum. The lower stratum spinosum
and stratum germinativum present less sue-
cinic dehydrogenase activity (Fig. 6).
Leulco plo/cia—In oral lesions of leukoplakia,
there was no significant alteration in the de-
gree of succinic dehydrogenase activity or in
the pattern of distribution within the tissues.
The stratum corneum was non-reactive and
there was a zone of reactivity in the upper
stratum spinosum directly adjacent to the
stratum corneum. In several specimens there
was an overall impression of increased activity
in the stratum spinosum, but this was neither
a notable nor consistent observation.
DISCUSSION
A significant observation is the markedly
increased reactivity for lactic dehydrogenase
in the leukoplakic lesions of oral mucosa. The
pattern of lactic dehydrogenase activity in the
hyperkeratotic mucosa resembles that of nor-
mal skin (12). In studies on the quantitative
histochemistry of human skin it has been dem-
onstrated that in those regions with increased
width of keratin, there is an increase in lactic
dehydrogenase activity. Twice as much activ-
ity was found in epidermal cells of the sole of
the foot as compared to inguinal skin (13). It
would appear that lactic dehydrogenase activ-
ity is in some way related to the development
of keratin. This observation would suggest that
cellular metabolism is altered in the epidermis
of hyperkcratotic oral mucous membrane, so
that an iacreased amount of glycolysis occurs.
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FIG. 6. Keratinized normal oral mucosa of hard palate prepared for the demonstration of
succinie dehydrogenase activity. Stratum corneum is non-reactive hut a narrow hand of re-
activity occurs at the upper stratum spinosum and stratum granulosum. Moderate activity
is noted in the cytoplasm of the epithelial cells, particularly in the stratum spinosurn. No
differences in the succinic dehydrogenase activity pattern were found in leukoplakic oral
lesions. Substrate sodium succinate and Nitro Blue Tetrazolium. Magnification >< 100.
This type of study cannot adequately relate the
metabolic alteration to the tissue change. The
increase in lactic dehydrogenase activity may
represent a fundamental tissue alteration, re-
sulting in hypcrkeratosis; or the keratotic le-
sion may result in an altered enzyme histo-
chemistry.
Succinic dehydrogenase activity did not al-
ter significantly in the oral hyperkeratotic le-
sions. Normal oral mucosa presents moderate
activity for this enzyme (14) and hyperkera-
totic oral lesions did not present either a con-
sistent significant increase or decrease in reac-
tivity (Fig. 6). This observation on succinic
dehydrogenase activity is in agreement with
studies on skin, where the degree of keratini-
'13
4-
St
k t_
..
• • i.kI
-'
• 2-•:
S p ••—- -r. S - •i_ 4'
e
155 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
zation did not appear to relate to the degree of
suecinie dehydrogenase activity (15).
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